ABSTRACr Twenty four volunteers who had been allergic to laboratory animals for some years were examined by means of a questionnaire paying particular attention to symptoms associated with rats and by serological and skin tests with extracts of rat urine (retrospective study). Nasal and eye symptoms were reported by 21 and 16 individuals respectively: 13 had asthma. Positive skin tests and high levels of specific IgE antibody to rat urine extract were found in 17 of the more severely affected individuals and this group included 12 of those with asthma. Latent periods of work with animals before symptoms appeared varied from 0*5 to 12 years. Also 148 individuals were studied during their first year of work with animals (prospective study). Symptoms developing during the year were reported by 15%, asthma by 2%. IgE antibody levels to rat urine were raised in 40% of affected and 6% of the unaffected individuals but there was no significant correlation between symptoms and either antibody levels or positive skin tests. Allergic symptoms developing during the first year of postemployment were, on the whole, much milder than those seen in the retrospective study. A tentative conclusion is that most individuals who become allergic to laboratory animals develop the condition in a mild form during their first year of employment but it appears probable that atopic individuals, although having an equal chance of developing allergy as compared with non-atopic individuals, may eventually progress to a more severe form of the disease.
Allergy to laboratory animals (ALA), after a period of relative neglect, is now receiving increased attention' 1O. While all authors agree that the overall incidence of ALA in the exposed population is about 20%, there is considerable variation in terms of the percentage of individuals with ALA (table 1) .
A notable advance in the study of ALA resulted from the findings of Newman-Taylor etal" and Longbottom12 that a major allergen is found in the urine of rats and mice. Among other benefits these findings have facilitated the use of relevant immunological approaches to the problems presented by ALA. Despite our increased knowledge, more information is needed before a rational approach to the control of ALA can be instituted. The present study had two main aims: (1) to investigate the correlation between immunological tests and the presence of Received 15 June 1982 Accepted 15 November 1982 symptoms in a group of people with established allergy to rats and (2) to study the nature and rate of development of allergy during the period of employment as an animal worker. A subsidiary aim of the study was to offer an explanation for the apparently wide differences in the reported incidence of asthma. The present paper describes our initial findings, and is presented in two parts, a retrospective study and a prospective study.
The retrospective study attempted to correlate rat associated allergic symptoms with the presence of specific IgE antibody and the response in skin tests to rat urine. The volunteers included in this study were selected solely on the basis of their previous report of allergic symptoms.8 Although some of them reported symptoms in association with a variety of species, we decided to concentrate this part of the study on rat associated allergy alone since an acceptable RAST procedure was at the time available only for rat urine.
In the prospective study we determined incidence of ALA in one year. For the reason given above IgE 442 Davies, Thompson, Niewola, Burrows, Teasdale, Bird, and Phillips discs were all washed for 3 x 30 minute periods and the radioactivity determined with a 1270 Rackgamma II gamma counter (LKB, Finland) . Antibody levels were expressed in terms of the percentage of the added total radioactivity bound to the discs.
SKIN PRICK TESTS
Skin prick tests were done on the volar aspect of the forearm, using the following materials, which were all supplied by Bencard Limited through the kindness of Dr J Dewdney: control solution; Grp B2 (pollens) grasses (2.5%); Dermatophagoides pteronyssinus (1-2%); cat fur (150%); dog hair (150%); guinea pig hair (6%); mouse hair (6%); rabbit fur (150%); rat hair (6%); guinea pig serum (1.0 mg/ml); mouse serum (1-0 mg/ml); rabbit serum (1-0 mg/ml); rat serum (1.0 mg/ml); guinea pig urine (0.1 mg/ml); mouse urine (0.1 mg/ml); rabbit urine (0-1 mg/ml); rat urine (0.1 mg/ml).
RETROSPECTIVE STUDY
Thirty two individuals, who in a previous study8 had reported allergic symptoms, volunteered to submit themselves to a more complete examination. This included a detailed questionnaire, skin prick tests with environmental and animal derived allergens, lung function tests, and the provision of a blood sample for the estimation of total IgE levels and of IgE antibody to rat urine extract.
PROSPECTIVE STUDY
All individuals who entered the company's employment during a two year period to work with laboratory animals were invited to complete a questionnaire and to provide a blood sample. A second questionnaire was completed and a further blood sample taken either on the first anniversary of their employment or if allergic symptoms were reported during the first year. The original intention to carry out a range of skin prick tests on all volunteers on both interview occasions did not prove feasible. Skin tests were, however, carried out on most of the individuals reporting symptoms and levels of total IgE and specific IgE antibody to rat urine were estimated in most sera. Previous contact with laboratory animals, either as pets or during work as a student, was reported by 54% of the population, the values for individual species being mice, 22%; rabbits, 27%; rats, 25%; and guinea pigs, 25%.
SYMPTOM EVALUATION
In both studies symptoms were recorded as: "nasal" (stuffy or blocked nose; repeated attacks of sneezzing); "eyes" (smarting, itchy); "skin" (rash, eczema); or "chest" (asthma). Severity was graded as 1 (mild), 2 (moderate), or 3 (severe).
It should be emphasised that in the retrospective study "symptoms" refer only to those which were stated by the individual concerned to be associated with exposure to rats, whereas in the prospective study all allergic symptoms which appeared during the year of study were included. Eight volunteers reported rat associated symptoms but their sera did not contain significant levels of IgE antibody to rat urine (table 3); five were skin tested, three of whom showed positive reactions to rat urine; two were atopic; one was also sensitive to mice and one to guinea pigs.
Results

BASE-LINE VALUES OF
Seven volunteers had no current symptoms associated with rats, although they had reported symptoms in the previous survey8; none had significant levels of IgE antibody to rat urine and none showed positive skin prick test reactions to rat urine; two were atopic and three allergic to other species (table 4) .
Neither total IgE levels nor the results of lung function tests were correlated with ALA. More sites were affected and the severity of symptoms were greater in those individuals with the higher levels of antibody. Chest symptoms, too, were more common in this group.
PROSPECTIVE STUDY
So far 148 individuals have entered the study: five (3.4%) reported the development of allergic symptoms before the completion of their first year's employment and another 17 reported symptoms at their anniversary interview, giving a total incidence of 14-9%. With one exception rats were the only species to which all the affected individuals had been exposed (table 5) . Of the people with postemployment symptoms, nine sera bound 3% or more of the labelled anti-IgE (3-26%) and 13 bound less than 3% (0.5-2.8%). The distribution of affected sites, the mean severity, and the incidence of positive skin reactions to rat urine were not significantly different in the two groups (p > 0.1). Two in the first group and one in the second developed asthma (an overall incidence of 2%, or 14% of those with symptoms). Eleven of the 17 tested gave positive skin reactions to grass pollen or D pteronyssinus or both. Response to skin tests with other animal allergens were wide and varied and will be reported as part of a separate study. When Allergy to laboratory animals: a retrospective and a prospective study increased antibody levels of the asthmatic group as compared to the rhinitic group was discernible, by contrast with the suggestion of Newman-Taylor et al,9 and there was no indication of difference in the incidence of positive skin tests between the two groups as reported by Slovak and Hill.7 Most of the affected subjects had found fairly elementary personal protection (paper face mask, gloves, and gown) to be reasonably effective, although many of the subjects admitted that they now restricted their contact with animals. The prospective study represents, as it were, the other end of the spectrum-the first appearance of allergy and the results raise several problems, solutions to which are not yet apparent.
In common with other authors we have shown that a significant proportion of exposed workers develop allergy during their first year of contact. It is apparent, however, that there must be a substantial degree of contact before sensitisation occurs since none of the 148 volunteers was initially allergic to animals despite the fact that 54% of them had had previous (limited) contact with animals. What has become apparent for the first time is that the severity of allergy developed during the first year is usually only slight or moderate and the incidence of asthma is considerably lower than it will probably become eventually. There was no significant correlation between the objective tests (IgE antibody and skin test to rat urine) and subjective reporting of symptoms. Although the proportion of affected individuals with high antibody levels was greater (41 %) than that of unaffected individuals with high antibody levels (6%) there were, nevertheless, seven subjects with high antibody levels and (where done) positive skin tests but who were free of allergic symptoms. This group presents more of a problem than the group who were symptomatic with low antibody levels (in whom the levels may eventually increase) since the occurrence of high specific IgE antibody levels in the absence of symptoms cannot readily be explained, especially as in many instances there was an accompanying positive skin test to rat urine, indicating that mast cells, at least those in the skin, had become sensitised.
The vexed question of the relationship between pre-existing atopy and the tendency to develop ALA cannot be answered by the present study because of the failure to carry out skin tests with common allergens when volunteers entered the study. This omission is being rectified in a current study which is also continuing to monitor those individuals who have already developed ALA.
One of the stated objectives of this work was to account for the wide differences in the reported incidence of asthma as a symptom of ALA. In addition to the more obvious explanations (differences in methods of acquiring data and in diagnostic
